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^ (57) Abstract: A programming method (140) for flashing a read only memory (ROM) chip (110) of a host adapter (106) with an 
^ updated BIOS code ( 1 30) is provided. The method includes building a table having Stan address information and memory size inf or- 
■ — . mation of memory space occupied in the system random access memory (RAM) (120) by one or more PCI host adapters connected 
^ thereto. The method further includes identifying a selected PCI host adapter (106) having a ROM chip (1 10). A desired amount 
of memory space for an updated option ROM code (130) is mapped between the system RAM (120) and the ROM chip (1 10). A 
^ start address in RAM (120) of an additional PCI host adapter that is determined to lie within the desired amount of memory space 
^ is redirected. The method further includes loading the updated option ROM code (130) into the desired amount of memory space in 
^ RAM (120) and in the ROM chip (110) of the selected host adapter (106). 
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METHOD FOR FLASHING A READ ONLY MEMORY (ROM) CHIP OF A 
HOST ADAPTER WITH UPDATED BIOS CODE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates generally to computers systems, and more particularly to the 
updating of computer code implemented to boot up a computer system. 

2, Description of the Related Art 

Today's personal computer systems provide users with a high degree of flexibility in 
terms of the number of peripheral devices that may be connected to a given system. For 
instance, users are able to connect additional internal and external peripheral devices to meet 
the storage or data access demands required to complete the user's job. Such peripheral 
devices can include internal or external hard drives, compact disc (CD) players, digital video 
disc (DVD) players, compact disc recordables (CD-Rs), etc. 

To meet the connection needs for these peripheral devices, most computers have IDE 
connectors and PCI connectors built into the computer's motherboard. Typically, the DDE 
connectors are used to connect internal devices, such as, hard drives and CD-ROM drives. 
The PCI connectors are generally configured to receive host adapter cards, which allow the 
connection of both internal and external devices. As is well known, there are numerous types 
of host adapters, some of the most commonly used are SCSI host adapters, redundant array of 
inexpensive disk (RAID) host adapters, and the like. SCSI host adapters are one of the most 
popular adapters due to peripheral device arrangement flexibility and performance. For 
instance, one SCSI host adapter can serve as the communication link for up to 15 internal and 
external peripheral devices. 
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Mos. host adapters have option ROM chips integrated onto the pnnted eircnit board of 
the host adapter card. The option ROM chip is typ.callv an electncally erasable 
programmable read „„,y memory (EEPROMf. which stores program instruct that are used 
during the boot process of the computer system tha, has the host adapter card connected 
5 thereto. Without these program mictions, the host adapter card and any of the periphera, 
devices connected to the host adapter card wi„ no, be able ,o communica,e with the host 
compurer system, and thus. wi„ be tendered useless. From time to time, the manufacturers of 
these bos, adap.ers find „ „ S e f u„u u P da,e ,he program mictions ,ha, am msiden, in , he 
opuon ROM chtps. Unfortunate,,, because mom ,han one bos, adapter card may be 
10 connecred ,o a particular computer system, ,b,s updating can become problematic in view of 
the limited space available in the system RAM for this function. 

To further eiabora.e on th,s problem, i, is useful ,o genera.ly understand the booting 
process of a computer system hav.ng PC, bos, adapters connected thereto. During bootup, dj 
system BIOS „•„ asstgn each PCI bos, adapter ,o eeriain memory space in the system RAM. 
15 This memory space is used ,o enable the computer's operating S y Slem t0 communjcaK wi , h 
particular regis,ers that arc residen, on me PCI host adapter card. ,n genera,, the system RAM 
will ask each host adapter to identify how much RAM memory space i, needs, and then, ma, 
space ,s allocated. It should be noted mat there is only a fixed range of memory space that can 
be used for PC, devtces. A further comphca.ton is that different computer manufactumra 
0 utilize dtfferen, system MOS. whtch alloca,e the avaiiable RAM memory space ,„ different 
ways. Accordingly, the memory address location alloca.ed for a given PC, dev.ee by one 
sys,em B,OS may well be different if i, is a ,, ocated by . sysKm Bm rf ^ 
manufacturer. 

In order ,o effectuate an update of the program instructions of a gtven op.ion ROM 
chip, the host adapter containing the desired opuon ROM chip is identified. To update these 
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program instructions, the entire contents of the program instructions also have to be written to 

the system RAM. in the same location that was previously allocated for the host adapter. 
Because program instruction updates continue to provide added functionality or operate to fix 
errors in existing code, the size of the update can be quite large. The problem here is, that the 
new code may be of a size that it may require memory space that is already occupied by other 
PCI devices. When this occurs, the update will not be made because there will be no space 
available in the system RAM. As can be appreciated, there are many reasons why there is a 
need to update the code in option ROMs, and if this updating is not possible, the computer 
user can lose some or fail to utilize all of the functionality provided by the peripheral devices 
that are connected to the host adapter. 

In view of the foregoing, there is a need for a method and computer code utility for 
programming code updates into option ROM chips of host adapters. 

Summary of the Invention 

Broadly speaking, the present invention fills these needs by providing a computer 
implemented method for programming option ROM chips with updated code utilizing a free 
space memory allocation utility. The free space memory allocation utility is configured to 
intelligently redirect start address of memory space previously allocated by other host 
adapters which lie in memory space needed by the updated code. Once the updated code is 
flashed to the desired option ROM chip, the redirected start address are restored. It should 
be appreciated that the present invention can be implemented in numerous ways, including 
as a process, an apparatus, a system, computer readable media, or a device. Several 
inventive embodiments of the present invention are described below. 

In one embodiment/a programming method for flashing a read only memory (ROM) 
chip of a host adapter with an updated BIOS code is disclosed. The host adapter is connected 
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» a hos, co m pu,er svatem. The m£thod , nc|udes ^ , ^ ^ ^ ^ 
, infomra.ion and memor y siM morion of mcmoo , spacc occupjed jn random acceK 
memory (RAM) of ,h= host computer , VSKm by one or mo „ pa hos( adap(m wwch wc 
connect ,o ,he computer system via . Pc , bffi The ^ ^ ^ ^ _ 

and ,he ROM chip. No., a s,arf address in RAM of an addiriona, PCI hos, adapter lhat „ 
denned ,o lie wi, hi „ lhe desired amoum of memory ^ . ^ 
region „ temporari, y made t0 m The ^ _ ^ ^ ^ ^ ^ 

- selected hos, ada P ,e, ,„ this prefe[red embodim ^ ^ ^ ^ ^ 

desired m » of m e mory space, each of ,he srar, addresses of .nose ,0s, adapters is a,so 
15 temporarily redirected ,„ zero while ,he loading is performed. 

in ano,her embodimen,, a merhod for programming a read o„, y memory (ROM) chip 
of a hos, adapter .ha, is connected ,0 a computer svstem is d,sc,osed. The me,hod inciude, 
(a) scanning for PCI hos, adapters ma, are connected ,o ,he computer system; (b> building . 
Ub.e havmg stan address infomrauon and memory s,ae inform of memor, spa cc 
0 occo P ied in random access memory (RAM) b y ,he PCI hos, adapters; (c) ide „„ fying , 
Elected PCI hos, adapter havmg a ROM chip ,ba, is conoid , ta pr0 „ 
updated „p„on ROM code, such ,ha, ,he selected PC, hos, adapter is associated wi,h a 

space for ,he updated opuon ROM code from RAM ,o the ROM chip; (e, ide„, ifyins ones of 
■he PCI hos, adapters having memory apace in RAM in lhe desired amoun, of space 
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beginning with the selected start address and extending for an update memory size; (f) 

redirecting start addresses of the ones of the PCI host adapters lying within the desired 
amount of space in RAM; and (g) loading the updated option ROM code into the desired 
amount of space in RAM and into the ROM chip. 

In still a further embodiment, programming utility having program instructions for 
flashing a read only memory (ROM) chip of a host adapter with an updated BIOS code is 
disclosed. The host adapter is connected to a host computer system. The programming 
utility includes: (a) program instructions for building a table having start address information 
and memory size information of memory space occupied in the random access memory 
(RAM) of the host computer system by one or more PCI host adapters which are connected 
to the computer system via a PCI bus; (b) program instructions for identifying a selected PCI 
host adapter having a ROM chip; (c) program instructions for mapping a desired amount of 
memory space for an updated option ROM code between the RAM of the host computer 
system and the ROM chip; (d) program instructions for redirecting a start address in RAM of 
an additional PCI host adapter that is within the desired amount of memory space; and (e) 
program instructions for loading the updated option ROM code into the desired amount of 
memory space in RAM and in the ROM chip of the selected host adapter. Preferably, the 
utility also includes program instructions for restoring the start address in RAM of the 
additional PCI host adapter after the loading of the updated option ROM code is complete. 

In yet another embodiment, a method for flashing a read only memory (ROM) chip 
with an updated BIOS code is disclosed. The method includes: (a) building a table having 
start address information and memory size information of memory space occupied in a 
random access memory (RAM) of a host computer system by one or more host adapters 
which are connected to the host computer system; (b) identifying a selected host adapter 
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having a ROM chip; (c) mapping . desired m Qf ^ ^ ^ _ ^ ^ 
ROM code between the RAM of the host computer system and the R0M ^ (d) 
a Stan address ,„ R AM of an addiriona, host adapter that is within , he dc , rcd „ of 
memory space: and (e, loading the updated option ROM code int „ the desired amoun, of 
memory space in RAM and in the ROM chip of ,he selected hos, adapter. 

Other aspects and advantages of the invendon wi„ become appa re „, from [he 
lowing detaded descnptton, ta k en in conjunct™ wtth the accompanying drawings, 
.Iterating by way of example the principles of the invention. 

Brief Df*™,™™ of Tm? np A mm 

Tte present invention wi„ be readily underet00d by ^ ^ 

descripdon in eonjuncion with the accompanying drawings, and lik e re fe re „ce „ um e rals 
designate like structural elements. 

Figure .A shows a b,oe k d.agram of a host computer sysrem having a p,ura,,,y of 
host adapters connected thereto. 

Ftgure ,B i.,us,ra,es a more detaded view of a hos, adapter card be.ng connected to a 
PCI bus, and communicating with a system bus and RAM. 

Ftgum 2 iNusirates a mote deraiied dtagram of a sysrem RAM having a , l0 ca te d 
memory space, in accordance with one embodiment of the ptesen, invention. 

Figure 3 diustrates a simpltfied bloca diagram of an updaring operation of the optton 
ROM BIOS code tes,den, on one of the ROM cbips of a host adapter, in accordance with 
one embodiment of the present invention. 

Rgure 4 iHustrares another example of the system RAM having allocated memory 
space, in accordance with one embodiment of the present invemton. 
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Figure 5 illustrates a flowchart that describes the method operations of updating the 

option ROM BIOS of a selected option ROM chip, in accordance with one embodiment of 
the present invention. 

Figure 6 illustrates in more detail the intelligent free space allocation performed 
during an operation of Figure 5, in accordance with one embodiment of the present 
invention. 

Figures 7A and 7B illustrate tables having allocated memory starting addresses and 
sizes for host adapters, in accordance with one embodiment of the present invention. 



Detailed Description of the Preferred Embodiments 

An invention is described for a computer implemented method for programming 
option ROM chips with updated code utilizing a free space memory allocation utility. The 
free space memory allocation utility is configured to intelligently redirect start address of 
memory space previously allocated by other host adapters which lie in memory space needed 
by the updated code. Once the updated code is flashed to the desired option ROM chip, the 
redirected start address are restored. It will be obvious, however, to one skilled in the art, 
that the present invention may be practiced without some or all of these specific details. In 
other instances, well known process operations have not been described in detail in order not 
to unnecessarily obscure the present invention. 

As an overview, the option ROM BIOS programming utility of the present invention 
is configured to scan all PCI devices in the system and obtain their allocated PCI memory 
ranges. From this information, it is possible to determine if there will be enough memory 
space available for the updated option ROM code without clashing with other PCI devices. 
If it is determined that a clash will occur, then memory access with the clashing PCI devices 
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wi.l be temporarily disabled b.v re-mapping .he base address register When the update has 
been flashed to the option ROM ch,p and the intelligently allocated memory space in RAM. 
the base address registers of the clashing PCI devices will be res.ored to the pre-re-mapping 
state, and the system will go back to normal operation. Figures , A through 7B will „ 0 w te 
5 described to more fully describe the details of the present invention. 

Figure 1A shows a Nock dtagram 100 of a host computer system 102 having a 
plurality of host adapters ,06 connected thereto. In general, the host computer sysrem 102 
typically has a pluralrry of PC, connectors buil, i„,o ,he motherboard to al,ow different types 
of host adaprers to be connected to a PCI bus of the host computer system. In this example, 
■0 a host adapter (HA,) 106a, a hos, adaprer (HA,) 106b, a hosr adapter (HA,, ,06c, and a host 
adapter (HA.) 106d are connected to the host computer system 102. 

Each of the hos. adapters 106 typically has a controller chip 108, and a ROM chip 
1 10 integrated to the printed crrcui, board of .he hos. adapter. Of comae, .he hos, adapter 
card 106 will also indude other supporting circuitry that HI enable apprepriate execution 
15 and communrcatron wi.n ,he hos. computer system 102. As shown i„ Figure IB. the hos, 
adapter 106 can be a SCSI hos, adapter ma, can provide appropriate communication for one 
or more peripheral devices 107, which may be SCSI peripheral devtecs. The peripheral 
device 107 communicates via an appropriate link 109. whtch may be an internal ribbon 
connecuon or an external cable. The hos, adapter 106 is shown connected to a PCI bus 1 14 
20 via a PCI connector 1 12. The PCI bus 1 .4 typicaHy communtca.es through a bus bridge 1 ,6 
.0 .he system bus 1 ! 8 of ,he hos, computer system 102. The system bus 1,8 also p rov ,des a 
communication path to the system RAM 120. 

During ,he boo,-up process of the host computer system 102. the system BIOS is 
configured ,„ ini.iafize each of me hos, adapters 106 to enable appropriate co.rununica.ion 
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between the host computer system 102 and associate peripheral devices 107. To effectuate 

the initialization, the system BIOS will allocate a certain amount of communication memory 
space in the system RAM 102 for each of the host adapter cards 106a. 

Figure 2 illustrates a more detailed diagram of the system RAM 120, in accordance 
with one embodiment of the present invention. As shown, the system RAM 120 utilizes 
different address ranges for processing different tasks. For instance, memory space 120a is 
typically used for operating system (OS) programs and operating system files. An address 
range 120b is typically used for the various host adapters 106 that may be connected to the 
host computer system 102. 

In general, during the initialization by the system BIOS, the system BIOS will 
allocate a certain amount of memory space in the system RAM 120 to establish 
communication with the register chip set on each of the host adapters. This memory space 
will therefore allow the operating system (OS) to communicate with the host adapters 
connected to the host computer system 102, 

In more detail, the address range 120b shows four distinct address ranges 206a, 206b, 
206c, and 206d for the host adapters HA,, HA,, HA 7 , and HA 4 , respectively. Each of the 
address ranges will have an associated start address, which are shown as SA t , SA 2 , SA 3 , and 
SA 4 . The address ranges 206 will also have an associated size parameter, which are shown 
as SIZE,, SIZE 2 , SIZE,, and SIZE 4 . 

As mentioned above, the actual allocated location space within the address range 
120b for each of the host adapters will vary depending upon the particular system BIOS that 
is initializing the host adapters 106. That is, different system BIOS manufacturers will have 
different ways of allocating this memory space. Accordingly, the actual address ranges 206 
for each of the host adapters 106 will vary in different systems. 
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Rgune 3 illustrates a simplified block diagram of an upda ti ng operating of the option 
ROM BIOS code resident on one of the ROM ch.ps no of a host adapter 106. For instance, 
it may be necessary to update the BIOS program resident on in one of the ROM chips HO of 
a host adapter 106. To accomplish t h,s. the user win ,yp icall y obtain an updated option 
5 ROM BIOS file ,30 that needs to be programmed into an existing opt™ ROM chip 1 ,0 of 
one of the host adapter ,06. As such, the ROM chips 1,0 are pn>„ ble chips , such 
e,ec,„ca„y erasable programmable read on,y memories (EEPROMs) that can be flashed with 
a new updated program. 

In this preferred embodiment, the option ROM BIOS file 130 is flashed tnco the 
10 option ROM chip 1 ,0 using an opnon ROM BIOS pmgram „,, lity 140 . ^ ^ RQM 
BIOS progmmnung utility 140 is configuted to aUow the flashing of the updated option 

space the system RAM ,20. In genera,, the option ROM B,OS program utility ,40 wi„ be 
confi gure d to dynamtcaHy and inte.Ug.nUy a„ocate enough memory space in the system 
,5 RAM ,20 regardless of the number of hos, adapters ,06 tha, have pteviousiy been a„oca,ed 
memory space in the memory space 120b of the system RAM 120. 

By way of example, if the updated option ROM BIOS fi,e is about 64K in size, and 
,he update is mapped to the option ROM chip „0 of the hos, adapter HA„ the system B,OS 
wi„ need to write the 64K of ,he update ,„ a ,oca„on tha, begins at the starting address SA, 
20 (i.e., SAj is associated with the starting addmss of hos, adapter HA,). However, the stze of 

206c. ,„ this examp,e, the new address range will occupy an address range 206c'. When 
,his occurs, the amount of memory space requtmd for the u^te ,„ the system RAM ,20 
wi„ overlap the area which is occupied by ,he address rnnge 206d and is associated w„h the 
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host adapter HA,. This will, of course cause a conflict that can have the potential of crashing 

or hanging-up the computer system. 

In order to intelligently allocate memory space for the updated option ROM BIOS 
file 130, the option ROM BIOS program utility 140 is configured to redirect the starting 
address of the host adapter HA 4 for a period of time that allows writing of the entire update 
in the address range 206c\ At about the same time the update is written to the system RAM 
120, the update will also be flashed to the option ROM 110, via a mapping operation. The 
option ROM BIOS programming utility 104, therefore assists in performing the redirection 
of the starting address of any address ranges 206 associated with host adapters that may be in 
the range of the update. Accordingly, although this example only illustrates a case where 
one address range is conflicting, in cases where the system RAM is more crowded, all 
starting addresses of conflicting address ranges will be temporarily redirected. Preferably, 
the starting addresses are temporarily redirected to zero. 

Figure 5 illustrates a flowchart 400 that describes the method operations of updating 
the option ROM BIOS of a selected option ROM chip 110, in accordance with one 
embodiment of the present invention. The method begins at an operation 402 where a set of 
host adapters are provided. In general, a host computer system 102 can have a number of 
host adapters, each of which are connected to the motherboard of the host computer system 
102, via a PCI bus, for example. Once a set of host adapters are provided in operation 402, 
the method advances to an operation 404 where the host computer system is booted up. 

Now the method moves to operation 406 where the system BIOS will scan the PCI 
bus of the host computer system to identify each of the host adapters that are part of the 
provided set of host adapters. The method then advances to operation 408 where the system 
BIOS allocates communication memory space {i.e., address ranges 206), in the system RAM 
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of <he hos, computer system. As mentioned above, the actual Nation of the address ranges 
associated with the communication memory space wi„ he different depending upon me 
manufacturer of the system BIOS. The standard boot procedure is then complete a, 
operation 4,0 and the method proceeds to an operatton 4,2 where thc user may ^ [q 
5 update the option ROM code in one of the host adapter. 

In the example of Ftgure 4, suppose that host adapter HA, is selected to have its 
option ROM code updated. Once the user se.ects the de sired option ROM chip 1 ,0 of host 
adapter HA,, the method proceeds to operation 4,4 whete an update ophon ROM code and a 
utility for flashing the updated option ROM code is obtained. By way of example, the 
■0 updated option ROM code and the utility for fl ashing the updaKd optio „ RQM ^ ^ ^ 
obtatned by way of a floppy disk, a CD-ROM, over a computer network, or over the In*™, 
Once the desired updated option ROM code and the utility for flashing the updated option 
ROM code aae obtained, the method wil, move to at, operadon 4,6 where the utihty is „„ t0 
dynamically identify an amount of free space in the system RAM. 

15 In this embodiment, the amount of free space is configu re d to receive the update 

option ROM code. The method now advances ,o an operation 4,8 whe,* the amonn, of ftec 
space in the syste m RAM ,s mapped to the option ROM chtp (e.g.. flas h opt.on ROM chip, 
on the selected hos, adapter that is configu re d to receive me updated opdon ROM code. 
Now, the method wil, move «„ an operation 420 where the updated option ROM code is 
20 loaded to the mapped amount of free space, so ,ha, the option ROM code is stored in both 
the system RAM and the optton ROM chtp of the des,red host adapter. Once the update has 
been .oaded, the method wil, advance to an operation 422 where me computer system is 
preferably rebooted so tha, the se.ected hos, adapter can operate implemenring * updated 
option ROM code. 
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Figure 6 illustrates in more detail the intelligent free space allocation performed 

during operation 4 IS of Figure 5, in accordance with one embodiment of the present 

invention. As mentioned above, because updates of the option ROM code are many times 

going to be larger than the allocated communication memory space 206, there is a good 

chance that the address range necessary for the update in the system RAM 120 will already 

have been taken up by another host adapter. Accordingly, the intelligent free space 

allocation of the present invention begins at an operation 450, where all PCI devices (i.e., 

host adapters) that are connected to the computer system are scanned. 

After the scanning is complete, a table having start addresses and size requirements 
in the system RAM for each of the PCI devices is created in operation 452. For instance, 
Figure 7A illustrates an example where four host adapters HA, through HA 4 have been 
scanned and each will have an associated start address SA, through SA 4 , as well as size 
requirements SIZE, through SIZE 4 . After this table has been built in operation 452, the 
method will proceed to an operation 454 where a start address and size of the selected host 
adapter that is configured to be flashed with the updated option ROM code is located. In this 
example, host adapter HA 3 is the selected host adapter, and it will have an associated start 
address SA 3 and a SIZE 3 {i.e., an address range). At this point, the method will proceed to a 
decision operation 456 where it is determined whether the update has available RAM space 
beginning with start address SA V 

In the example of Figure 4, it is evident that the address range 206c' does not have 
enough free space available for the updated option ROM code. As such, the method will 
proceed to an operation 458 where reference is made to the table built in operation 452 in 
order to identify the PCI devices that fall within the space required by the update option 
ROM code. Once again, in Figure 4, host adapter HA, is taking up communication memory 
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space waning a, Stan address SA, Accordingly, the me.hod win proceed to an „ peralion 
460 where the star, addresses of any of the PCI devices .ha, fall within the space required by 
the updated option ROM code ate identified. 

At this point, the start code address of the devices that were identified to fall within 
5 the space required by the updated option ROM node a re redirected. By way of example. 
Figure 7B illustrates the table 302 in which the start address of hos, adapter HA, is set to 
zero so that the updated option ROM code can be written beginning a, start address SA,. In 
one particular example, the updated option ROM code may be 64K, and al. 64K will „„w be 
able to be written to the system RAM 120 as well as the option ROM chip 110 in accordance 
10 with the mapped amoun, of free space as described with reference to operation 420. 

On the other hand, if it was determined in operation 456 that there is available space 
in the system RAM for the updated option ROM BIOS code, then the method would directly 
move to operation 420 from decision operation 456. In the same manner, when the updated 
option ROM code is loaded, that same option ROM code wi.l be written (i.e., mapped) ,o 
15 both the system RAM 120 and the option ROM cbip 110. After the updated option ROM 
code has been appropriately loaded to the mapped amoun. of free space to both .he system 
RAM 120 and the option ROM chip 110, the option ROM BIOS program utility 140 will 
restore me start addresses of the host adapters that were conOicdng wi.h the updated option 
ROM code memory space range. 

20 The invention may also employ various computer-tmplemented opetat.ons involv.ng 

data stored in computer systems. These operations are those requiring physical manipulation 
of physical quantities. Usually, though no. necessarily, these quantities take the form of 
electrical or magnetic signals capable of being stored, transferred, comb.ned, compared, and 
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otherwise manipulated. Further, the manipulations performed are often referred to in terms, 

such as producing, identifying, determining, or comparing. 

Any of the operations described herein that form part of the invention are useful 
machine operations. The invention also relates to a device or an apparatus for performing 
these operations. The apparatus may be specially constructed for the required purposes, or it 
may be a general purpose computer selectively activated or configured by a computer 
program stored in the computer. In particular, various general purpose machines may be 
used with computer programs written in accordance with the teachings herein, or it may be 
more convenient to construct a more specialized apparatus to perform the required 
operations. 

The invention can also be embodied as computer readable code on a computer 
readable medium. The computer readable medium is any data storage device that can store 
data which can be thereafter be read by a computer system. Examples of the computer 
readable medium include read-only memory, random-access memory, CD-ROMs, magnetic 
tape, optical data storage devices. The computer readable medium can also be distributed 
over a network coupled computer systems so that the computer readable code is stored and 
executed in a distributed fashion. 

Although the foregoing invention has been described in some detail for purposes of 
clarity of understanding, it will be apparent that certain changes and modifications may be 
practiced within the scope of the appended claims. Accordingly, the present embodiments 
are to be considered as illustrative and not restrictive, and the invention is not to be limited 
to the details given herein, but may be modified within the scope and equivalents of the 
appended claims. What is claimed is: 
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Claims 

1. A programming method for flashing a read only memory (ROM) ch,p of a 
host adapicr u „h an updaied BIOS code, the host adapter being connected to a host computer 
system, the method comprising: 

5 build.ng a table having sta,t address information and memory stze information of 

memory space occupied in the random access memory (RAM) of the host computer system 
by one or more PCI host adapters which are connected to the host computer system via a PCI 
bus; 

identifying a selected PCI host adapter having a ROM chip; 

10 mapping a desired amount of memory space for an updated option ROM code 

between the RAM of the host computer system and the ROM chip; 

redirecting a start address in RAM of an additional PCI host adapter that is within the 
desired amount of memory space; and 

loading the updated option ROM code into the desired amount of memory space in 
1 5 RAM and in the ROM chip of the selected host adapter. 



2. 



A programming method for flashing a read only memory (ROM) chip 



as 



recited in claim 1, further comprising: 



restoring the start address in RAM of the additional PCI host adapter after the loadin 
0 of the updated option ROM code is complete. 



3. 



A programming method for flashing a read only memory (ROM) chip 



as 



recited in claim 1, wherein before the redirecting is performed, the method further 



includes: 
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referring to the table to find start addresses that fall within the desired amount of 

memory space. 



4. A programming method for flashing a read only memory (ROM) chip as 
recited in claim 3, wherein the desired amount of memory space begins at a start address of 
memory space in RAM that is used by the selected PCI host adapter. 

5. A programming method for flashing a read only memory (ROM) chip as 
recited in claim 4, wherein the desired amount of memory space has a size necessary to fit 
the updated option ROM code, and the updated option ROM code is loaded beginning at the 
start address. 

6. A programming method for flashing a read only memory (ROM) chip as 
recited in claim 1, wherein the redirecting is made to a temporary start address of zero. 

7. A programming method for flashing a read only memory (ROM) chip as 
recited in claim 1, wherein the option ROM chip is an electrically erasable programmable 
read only memory (EEPROM) that can be flashed with the updated option ROM code during 
the loading. 

8. A programming method for flashing a read only memory (ROM) chip as 
recited in claim 1, wherein the one or more PCI host adapters can include a SCSI host 
adapter and a redundant array of inexpensive disk (RAID) host adapter. 
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9. A mchod for programming a read only memory (ROM) chip of a host adap.er 
that is connected to a computer system, compnsing: 

scanning f or Pa hos , adapKrs ^ ^ ^ ^ 

buiming a tabic having stan address a „ d ^ ^ ^ 

memory space occup.ed in random access memory (RAM) by ft. PCI bos. adap.es ,ha, are 
connected to the computer system; 

idendfying a seiected PCI bos, adaprer having a ROM cbip ,ba, is configured t „ be 
programmed wirb an updarcd opfion ROM code, ,be seieced PCI bos, adap,er bemg 
10 aasoc,a,ed with a seieced s,an addmss and a seieced memory size; 

mapping a des.red amoun, of memory space for me upda,ed op„o„ ROM code f rora 
RAM to the ROM chip; 

des.rcd amoun, of space begi„„i„ g with Ae ^ ^ ^ ^ ^ _ 

15 update memory size; 

re-directing start addresses of the ones of the Pn k , ^ 

ones of the PCI host adapters lying within the 

desired amount of space in RAM; and 

fading the upda,ed opiion ROM code into ,be desimd amoun, of space m RAM and 



into the ROM chip. 



20 



A mcbod for programing a read oniy memory (ROM) chip of a hos, adapter 
ma, is connect ,o a compu,er sys,em as mci,ed in claim 9, further comprising: 

dcermmmg when ,he .oadmg of .he upda,ed op,io„ ROM code is compice; and 
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when the loading is complete, restoring the start addresses of the ones of the PCI host 

adapters lying within the desired amount of space in RAM back to a state that is before the 
re-directing. 

11. A method for programming a read only memory (ROM) chip of a host adapter 
that is connected to a computer system as recited in claim 9, wherein the re-directing is 
performed for a temporary amount of time that is needed to complete the loading. 

12. A method for programming a read only memory (ROM) chip of a host adapter 
that is connected to a computer system as recited in claim 9, wherein the option ROM chip is 
an electrically erasable programmable read only memory (EEPROM) that can be flashed 
with the updated option ROM code during the loading. 

13. A method for programming a read only memory (ROM) chip of a host adapter 
that is connected to a computer system as recited in claim 9, wherein re-directing start 
addresses of the ones of the PCI host adapters lying within the desired amount of space in 
RAM comprises: 

setting the start addresses to zero. 

14. A method for programming a read only memory (ROM) chip of a host adapter 
that is connected to a computer system as recited in claim 9, identifying ones of the PCI host 
adapters having memory space in RAM in the desired amount of space further comprises: 
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referring to the table to ascertain if any of the PCI host adapters connected to the 
computer system have start addresses that lie within the desired amount of space. 



15. A method for programming a read only memory (ROM) chip of a host adapter 
5 that is connected to a computer system as recited in claim 9, wherein the PCI host adapters 
can include a SCSI host adapter and a redundant array of inexpensive disk (RAID) host 
adapter. 



16. A method for programming a read only memory (ROM) chip of a host adapter 
that is connected to a computer system as recited in claim 9, wherein the method of 
programming the ROM chip is part of a programming utility program. 



17. A programming utility having program instructions for flashing a read only 
memory (ROM) chip of a host adapter with an updated BIOS code, the host adapter being 
connected to a host computer system, the programming utility comprising: 

program instructions for building a table having start address information and 
memory size information of memory space occupied in the random access memory (RAM) 
of the host computer system by one or more PCI host adapters which are connected to the 
host computer system via a PCI bus; 

program instructions for identifying a selected PCI host adapter having a ROM chip; 
program instructions for mapping a desired amount of memory space for an updated 
opcion ROM code between the RAM of the host computer system and the ROM chip; 
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program instructions for redirecting a start address in RAM of an additional PCI host 

adapter that is within the desired amount of memory space; and 

program instructions for loading the updated option ROM code into the desired 
amount of memory space in RAM and in the ROM chip of the selected host adapter. 

18. A programming utility having program instructions for flashing a read only 
memory (ROM) chip of a host adapter with an updated BIOS code as recited in claim 17, 
further comprising: 

program instructions for restoring the start address in RAM of the additional PCI host 
adapter after the loading of the updated option ROM code is complete. 

19. A programming utility having program instructions for flashing a read only 
memory (ROM) chip of a host adapter with an updated BIOS code as recited in claim 17, 
wherein before executing the program instructions for redirecting, the utility further includes: 

program instructions for referring to the table to find start addresses that fall within 
the desired amount of memory space. 

20. A programming utility having program instructions for flashing a read only 
memory (ROM) chip of a host adapter with an updated BIOS code as recited in claim 19, 
wherein the desired amount of memory space begins at a start address of memory space in 
RAM that is used by the selected PCI host adapter. 
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21. A programming utility having program instructions for flashing a read only 

memory (ROM) chip of a host adapter with an updated BIOS code as recited in claim 20, 
wherein the desired amount of memory space has a size necessary to fit the updated option 
ROM code, and the updated option ROM code is loaded beginning at the start address. 

22. A programming utility having program instructions for flashing a read only 
memory (ROM) chip of a host adapter with an updated BIOS code as recited in claim 17, 
wherein the redirecting is made to a temporary start address of zero. 



10 23. A programming utility having program instructions for flashing a read only 

memory (ROM) chip of a host adapter with an updated BIOS code as recited in claim 17, 
wherein the programming utility is embodied in a computer readable media. 

24. A method for flashing a read only memory (ROM) chip with an updated BIOS 
15 code, the method comprising: 

building a table having start address information and memory size information of 
memory space occupied in a random access memory (RAM) of a host computer system by 
one or more host adapters which are connected to the host computer system; 

identifying a selected host adapter having a ROM chip; 

mapping a desired amount of memory space for an updated option ROM code 
between the RAM of the host computer system and the ROM chip; 

redirecting a start address in RAM of an additional host adapter that is within the 
desired amount of memory space; and 
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loading the updated option ROM code into the desired amount of memory space in 

RAM and in the ROM chip of the selected host adapter. 

25. A method for flashing a read only memory (ROM) chip as recited in claim 24, 
further comprising: 

restoring the start address in RAM of the additional host adapter after the loading of 
the updated option ROM code is complete. 
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